seemed that, in the process of the synthesis, complex conditions and long synthesis time might be required for these technologies.
Polyvinylpyrrolidone (PVP) is the most commonly used polymer in the preparation of metal oxides because of its distinct shape, dissolved metal salts, and transport facility.In the present work, we have CuO, ZnO and CdO Nanoparticles were synthesized by Co-precipitation method using PVP and the main aim of our work is to optimize the morphological nature of the synthesized Nanoparticles using PVP as optimizer; PVP was chosen to function as a stabilizer and NaOH as a precursure. Efforts were focused on the changes in size and appeared different morphological structure.
II. Experimental

Materials:
Application of experimental design to optimize the morphological nature of synthesized nanoparticles by coprecipitation method using PVP as optimizer. The following materials were used. Copper Chloride (CuCl 2 ), Zinc Chloride (ZnCl 2 ), Cadmium Chloride(CdCl 2 ),Sodium Hydroxide(NaOH), Polyvinyl Pyrolidine (PVP) and Distilled Water
Experimental:
Metal Oxide (CuO, ZnO and CdO) Nanoparaticles were synthesized by Co-Precipitation Method Using PVP as Optimizer. First, 0.5M of was CuCl 2 dissolved in 100 ml of distilled water. This solution was stirred using magnetic stirrer at 660rpm for 30min. It gives a green color transparent solution (solution A). Second, 0.25 M of NaOH is made to dissolve in 100 ml of distilled water. This solution was stirred using magnetic stirrer at 580 rpm for 30min. It gives clear solution (solution B). Then 0.1 M of PVP mixed in both solution together using magnetic stirrer at 510 rpm for 1 hour to get pure CuO solution. Same procedure was repeated again, but by the same molarity of ZnCl 2 as 0.5M, 0.25 M of NaOH with PVP as 0.1M. A large amount of white precipitate was produced. Again same procedure was repeated, but by the same molarity of CdCl 2 as 0.5M, 0.25 M of NaOH with PVP as 0.1M. A large amount of white precipitate was produced. The transparent solutions change into a colloidal solution. Filtered the colloidal solutions. Then the green precipitate and white precipitates were collected. It become a gel states. The collected samples were washed thrice with the distilled water and dried in the oven at 100°C for 3 hrs. Then dried samples grained finely with mortor. Finally, to get CuO, ZnO and CdO Nanoparticles. The obtained CuO, ZnO and CdO Nanoparticles were taken for further characterizations like XRD, FTIR, UV-Vis and FESEM spectroscopy.
Characterization:
The X-ray diffraction (XRD) patterns of the powdered samples (CuO, ZnO and CdO) were recorded using an X PERT-PRO diffractometer with CuKα radiation at room temperature. The crystallite size was estimated using the Scherrer equation from the full width at half maximum of the major XRD peak. The morphology and size of the nanoparticles were determined by Field Emission Scanning Electron Microscope (FE-SEM).
III. Results and Discussion
XRD Analysis
The XRD patterns of figures confirmed that the crystalline nature of synthesized CuO, ZnO and CdO nanoparticles using same concentration of CuCl 2 , ZnCl 2 , CdCl 2 , NaOH and PVP by using Co-precipitation method. The crystallographic structures of the samples were examined by X-ray diffraction (XRD). [30] . The d-spacing values of the peaks were well matched with the reported values in the card. The grain size for different FWHM (β) values was calculated using Debye-Scherrer's equation.
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D=Kλ/β cosθ
Where, K is a constant representing shape factor which is about 0.9, λ is the X-ray wavelength used which is 1.54060 Aᵒ, while β is the full width half maximum (FWHM) of the diffraction angle. The peaks were broad due to the Nano size effect. The average particle or grain size of CuO, ZnO and CdO NPs were found to be 44 nm, 39nm and 45nm. The unit cell parameters and cell volumes of sample S1, S2 and S3 by calculated using UNIT CELL software and it is shown in table (1).
FTIR Analysis
In order to understand the synthesized CuO, ZnO and CdO NPs by Fourier transform infrared spectroscopy technique is used. FTIR analysis was carried out. 3.2 The Spectrum shows the optical bandgap of CuO NPs was observed to be 2.3 eV which confirms the CuO nanoparticles in our sample. The earlier literature reported by C.Yang et.al [38] . optical bandgap of ZnO was observed to be 2 eV which confirms the ZnO bond in our sample. the earlier literature reported by B. W. Shivaraj et.al [23] and optical bandgap of CdO was observed to be 3.9 eV which confirms the CdO nanoparticle in our sample. The earlier literature reported by A.S. Aldwayyan et.al [47] . 
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IV. Conclusion
In this work, the CuO nanospheres, ZnO nanoflakes and CdO nanosheets were synthesized by coprecipitation method using PVP as optimizer. The XRD pattern confirms the CuO, ZnO and CdO have the monoclinic, hexagonal and cubic structures respectively. The corresponding grain sizes are 44 nm, 39 nm and 45 nm. The FT-IR study confirmed the functional groups appeared at 571 cm -1 , 430 cm -1 and 446 cm -1 in CuO, ZnO and CdO nanoparticles were due to stretching vibration of Cu-O, stretching vibration of Zn-O and stretching vibration of Cd-O. The optical studies it shows the absorption peaks of CuO, ZnO and CdO occurs in the range of 274 nm, 233 nm and 235 nm respectively. The optical band gap energy value for CuO, ZnO and CdO are 2.3 eV, 2 eV and 3.9 eV and FE-SEM image it confirms the morphology of CuO, ZnO, CdO. CuO have the formation of nanospheres. ZnO and CdO were belongs to formation of nanoflakes and nanosheets structure. The corresponding particle sizes were 20 nm -30 nm, 15 nm -30 nm and (25 nm × 40 nm) respectively.
